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^-u\^^\^^{Agrobacterium tumefaciens)^ ^(Vacuum infiltration)^- ^l-g- 

^ Xj^-^ sj-^r(pollen)^ *flS^- -fr3l*r# ^-^^(pollen tube growth)^- 

-ftSL^ ^ ols.«-Ei ^*Kr ^^-S^ ^til-g-O.S. S^7H tfl^ 
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%% <£A- 2002/11/16 



X] ^s^-g: oj-g--^ 7§2^& AjAVHj-^ {Method for producing a recombinant 

protein using pollen} 



S. 2±r GUS^S^-fr^-I- pBI 12131- ureB-fr*l*r* pBIUreB^ 

5. 5^ sH^l*^ ureB mRNA^S.^ i-M^ 

£ 6£r Sr^lM^ UreB ^Hlt!: ^^M 1 }. 

<7> -g. fl^M Sj-^r-i: ^^>^S.ol-g-^ 

^ ^o]rf. ^-§-,g- ol-g-^H *fl^& ^l51*Kr ^-f ^1-^1. ^#7m 
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^■o] o]J^*|ji ^cfCMolony, Biotechnol. Eng., 9, 3, 1995; Kusnadi et al . , 
Biotechnol. Bioeng. , 56, 473, 1997; Smith & Glick, Biotechnol. Adv., 18, 85, 
2000; Sijmons et al . , Bio/Technology, 8, 217, 1990; Doran, Curr. Cpin. 
Biotechnol., 11, 199, 2000; Boothe et al . , Drug Develop. Res., 42, 171, 1997; 
Giddings ey al., Nature Biotechnol., 18, 1151, 2000). ^fl^°> ^ ?W 

^ «.^^6flA^ ^(glycosylation)^- (folding) °1 3-*-^ -iW^fe 

^<§oi 3 ^o]r}. ^*Afla«oi^» ^l^* 

^xj.^ ^ o. ( ^#^-g-7l(bioreactor)* a}-8-*H ^IlHI 3.7> ^^^8: 

^-§•71^ 7>^* ^ * *^7l*ol ^A^. 

<8> ^efl ol-g-^- ig^ o^fe, 5,929,300^1 -3**11 # ^ 

ofl ^X|^ ^ o)^- ^o>a1^ $£:&&£|*j4I* *ll*|-*Kr 

(inbreeding)^ #*r» <£o^) S|-J=L5. £ , *M . 
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^(Agrobacteriw tumefaciens)&c (Vacuum infiltration)^^: <>l-§-*H 

£j Sr^pollenH -n-^^>* S^^Ka ^^(pol len tube growth)^ -fr^r^ 

gJOjjOLj ^A># °l-§-^>^^ 3 + ^ 

7l*H«- ^ 5^4. ^r, i)^-^ls» *i^tr «]-§--°s <r^*M 3^ 

oj^o} f 7>^1 ^iL^fe- ^-^^1 «l-g-i: -SLSj^ 3 

o]n} 2)3ij-B|-i- ^-w>^.^iS.(particle bombardment), ^l^^-fi: (vacuum infiltration), «S 
^esSiSflol^(electroporation) ^ <>l-8-«: -fr^rSL^ °1 *r 
&:2(Tjokrokusumo et al . , Plant Cell reports, 19, 792, 2000; Fernando et al . , 
Plant Cell reports, 19, 224, 2000) 3)^ 5L^ 3-4 a**r#^°l ^ 7 >€ 

•£33 AliE^ =^ 5£ul 4)3^3 s-^Aj- t\^% lt*]%£LS.^ °llr^ 
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eH, ^ ^1^-8-, 2l#-8-, £ S13.-8-, tf^-g- ^ 4 6 <ftb * 

JE<ij W ^ °l-8-*Rr 3* *fl^Kr 3* 

<13> X| 1^741 : ^#2^3 Hfl^ 

<w> Bjjtd/i™ longiflorum)^ f^lM" -m^S^ ttJM^ *r^lH -t^^M 
-70°C°ll J±3r*H A>-g-^. 0.5-5 gram^l 200 ml^ s^^HWl <3<H 25- 

30t:4H 2-6*1:2 wfl^tb ^ °1* 3th -fHl^KESH *V8-^. 

<15> ^. ^<*IM A>-g-^ ^#3}-^ ^"Wflsq- <gid^ Sj-^-^a ^> <>> 

aiM-^-^K^aceae), £r *S M-^ ^ ( Ginkgoaceae) ^1 ^*Kr ^3 ^ S.€- ^fr 
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<ie> s^nfl^ufl*!^- 5-10% sucrose, 0.5-3 mM Ca(N0 3 ) 2 , 50-300 ??M boric 

acid, 0.001-5 mM KN0 3 , 0.1-10 mM KH 2 P0 4 7> 3t11 *r-§-*rTr «>W*fca. ^ 4 

^•a^Tllfe- 7% sucrose, 1.27 mM Ca(N0 3 ) 2 , 162 ??M boric acid, 0.99 mM KNO3, 3 mM 
KH2PO4 7\ =|7fl *HJ-"^r. 

<it> A] 2#7fl: =?-*t 

<i9> .a t^^Nfe ^S^-fr^*}^ GUSe)^B]-fr^l^>« pBI 121(2. l)^ ^^s^ 
^^(Helicobacter pylori)^] ureB 4r3l*r« ^S^-tr P BIUreB(J£ 2)* 

ureB $H ^l-sj-^S-^-^l *r ^ ^^5. ilHr 

<20> ^ ^ZLS-MVEflel^ ^g^^k 

<2i> 2#tHH ^rtr ^ DNA-b ^ ^ SAWS (freeze- thaw)°. 

3. oVzLS^el'a ^^t&MAgrobacter/imi tumefaciens)^ ^ 7r^-M-°l^ 2. 

<22> »1 4^: ^^^r°fl ^tt 
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wV^^e (particle bombardment), ^(vacuum infiltration), ^1«?H3.X3H<£ 

(electroporation) ^ 4 s &*=r. 

<24> 5 #7fl : -a-#*K£°a ^ -fr*l*r 

<25> ^l^-^^-o!] o)^-^ zflS^-R-^Vl- ^ *°H*1 <r^*H ^l^r^ CTAB«j- 

^(Draper J. et al., Plant genetic transformation and gene expression: A 
laboratory manual, p204-208, Blackwell Scientific Publication, 1988) 
DNA* ^Httr * °lt PCR^l -fr^E^M-Mr ^ SUM. ^ fc* 3 * 

<26> ^-i-sHg-ofl -fr^ £^^4 10^-m Lfl^i 7^ fl-ftnil^aH #«J^ 

tr*l*l #fe*Hr ^^H^i *^ ^ ^711 ^tg^- ^olcf. 

<28>^X)dj| l: ^SHM B fl<£ 

<29> qyKUJiun longiflorum)^ iHM t*H^ ^iM^ S}-^ ^^Sftoja* nfl 
7>*1 -70°C°fl iL^rS^. 1 grarn^l ^W^-i- 200 ml^ s^^a}^*! (7% sucrose, 
1.27 mM Ca(N0 3 ) 2 , 162 uM boric acid, 0.99 mM KN0 3 , 3 mM KH 2PO4H 27°C*1H 3 
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zl ^ GUSelS.^I-fi-^V* P BI121(ClonetechAl- ^ «3 

3^ s(-<gs.e)^ ureB-B-^^XGenbank acession numner AF352376; ^13)# 
pBIUreBS.A-1 , TflS^UreB^^ ^NI<**|<$1.S.3>1 Sa*°l ^35^. pBIUreB 

<32> SB}ol5] i: 5'-ATC CTA GAA TGA AAA AGA TTA GCA-a'HI 1) 

<33> n^o]^ 2: 5' -GAG CTC CTA GAA AAT GCT AAA GAG-3'(^i^ 2)1- tM^>ul, 

s^^ej^l -ft-B] ofl °1 ^(urease) -rr^V-^-i- *Mfe pH808(Lee et al., J. Biochem. Mol. 

Biol. 31, 240, 1998) fi-^aV PCR4 =r*J^-al 1.7 Kb^ ureB DNA 

3)4- ^S^}^^. pT7 Blue T-vector(Novagene*> afl^-H ^th§H pTUreB-t- 

aflS*} 0 ^. pTUreBl- Xbal^ SacI-°S. oja. 1.7 Kb ureB DNA^r pBI121^ Xbal 

^ Sacl^-S GUS E^Bl-fHSl*}* *fl7m #^£4. 

pBIUreBl- o.^ , JE/*|3E* 5. 2°fl 
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<35> ^"71 2^1 pBI 121:4 aflat^ pBIUreB* ^ ^ SflUU"^ 

(freeze-thaw)-^-S. <£i ^-^sfA] ofl^i A136( Agrobacter i urn t umefaci ens A136 

; ATCC 51350) °fl ^ £<y ^ ^^>o]a1 i^- 3f- 

<36> -a-^^S^-a- $\-5}<^ pBI121 ^ pBIUreBS. AA ^€#^1*1 ^^.^1^^ 

T2\6\x\3\- >iE^ S p>o]Aicl zj-zj 50 mg/L7> ^7>^ LB <^:«*HH o>zlS.«>^b1 <3-i- 
tifl^>Jl *fl<#«J] 1 ml^: ^^^^(10,000^, 3 min)^ ^s|--£ 0 l 
Sj^^ wfl^^C^ 50 mg/1 ml s^^^l ) 1LS. 43&4. °lt ^*^H 

&3 ^l^-(-80 Pa, 20 min)^ 7}^ ^ sHg-^- <^3]-*H ^1^43 (cefotaxime) 

200 mg/17> Sf"^ ^tifl^^-^-S. 2 *fl^ ^1*>5^. <t$& fl** 10 ml 3 

sj-^afl^^-^S. ^r*l ^ 27°C°(M 20^m t^lS^. 

<37>^a1^1 4: -fr^KE.^ ^ 

cc] 5)^-0^ -fr^l DNA* ^-^^ DNAS. <=>]-§- PCR-i: ^l^ 1 }. PCR^r 

94°C 40S, 65°C l^r 30S, 72°C 2^ #V°l€^i- 355} ^a]^ o_o} £5}ol^^ ureB 
DNA^j SHl-§- 14 ^ 25 1 ^lujf A>-g-^l-^cf. DNA ^^^fe 1% 6 V 

7}-S.^ ^7l^^l *Hl*|-$t4. £ 3<*IM ^^^«r^ DNA^Hfe 

pBIUreB 5L<$4\ ^ 1.7 Kb^ DNA^^ ^J* ^«?l*V£-<^ «H33^4& J^, 
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<39>^aH 5 : fl^MH^I GUS^ ^ 

<40> ^l^-^^-oi| o^o) tg^^ X|5Q ^ £.<£-fr3i*}-2} ^-jr ^^"M ^ 

S r <^ PBI1212} ^-f ^S)^ UflBl-l-^-HSqcfl^^C^-glucronidase)^ 

-fr 7l^^l X-gluc^ #-§-°fl ^tr ^*Kr S^S^l^e 

sH s}*H ^-^rSi^r. ^, X-gluc -§-^(100 ul 100 mH NaP0 4 , 50 ul X-gluc (1 
mg/ml), 850 ??1 ^^fHr^H 3H2~fr ^ 3 #bJH «J-*ltr * 

gus 3* 4 s - 

<4i> 6 : i^l-^* ^f-tb SHMH^I UreB^ 

<42> p BIUreB» S^tr SHMl*^ U reB -fi-^l*}^ i^-ir^H ureB mRNA ^^fl 

SHl^rSS^r. = 3.Ji£| *fl*hfr pTUreB^l Xbal4 Sacl^^)°fl ^tr 1.7 kbp DNA € 
i£-fr ^a]s><^ ^flig =.5^:5. DNA ^(random primed DNA labelling kit, Reche 

Molecular Biochemical s*r *fl#)^ s}*H ^^SU*. RNA 

^ guanidine isothiocyanateS^- RNA^#^s)» -gr^r£-£>l <>1« 1% 

formaldehyde ^-ej ^ i+oIje^ ^tLii{|<?](Nytran membrane, 

Schleicher & Schuell^V ^fl*)^S. *3 , SSJS.^- ltia***|-»t*. ic 

*>oTy.s^^on(5X SSC, 0.1%^ N-^i4S3^!, 0.02%^ SDS, 2%^ 
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^(blocking agent), 30%^ 3L#*}*1^)* A}-g-*H 42^1^ 24*]# ^ M] 

3(0.5 x SSC, 0.5% SDS)^H X-ray ^.S.2fl^-$-^-2fl^ (autoradiography)* ^r&^k 3. 

PBI121-& 2E<ytr sH^Hfe 1.7 kb ureB mRNA7> ^ 5tl^ pBIUreBE^SHfr 

<43> ^aHI 7 : 41^*** ^tr 3r^r°fl^^ UreB t^24 

<44> Al^^ Tj]u|sl]^(nrini pestle)3. *>4fl*H ^^^#^^(KP0 4 pH 7.6, 2 mM 

PMSF, 10 mM EDTA)S 13,000*<M 10£ # *H3*5J*H *3*rSt 

tf. LawerylH tb ^ 30 ug^ ^£-8: *0^€*$ *>-8- 

^#^^^^r 8% SDS-#H^o]-3^<i>T3>olH.(polyacrylamide)^S. ^ ^ ^H^l 
s) (0.025 M Tris-HCl pH 8.3, 0.15 M glycine, 20 % SDSHH 300 mAS. 3-4 
J=-P ^ti.5ll^(AmershamA} aJI^-W *3 ffl^-M ^-fr *r£^-. "#*H 

S^sl anti-H. pylori urease IgG* *>-§-* r 3- 2*} -Mfe- anti-rabbit IgG 

HRP-conjugate» 5$-^ ECL kit(AmershamA> ^#)* a}-8-*H 

^^*>^Jl ZL 4^ £ 6^1 M-Bl-q-Ji ^r}. ^e^. 67,000 Da. UreB^^^r ^53.^- 

^al^.'pBimS^Sr^l^^ 67,000 Da^ fit UreB^r^^^r £-8: ^ 
;go] pBIUreBH^ sHg-ofl^ ^ ^v+jl ^o] o_g.*\ 

UreB^*«^ ^o] t$^2\o_£_ °W>]$. ^ *r 5ft ^. tr€, UreB 
^ ^HI^HM^ *fl^" UreB^^^: 71^.2.3. #11 ^H*^ 3 
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-g-^fl^^^Csoluble protein)£| 0.05% ^$\9XSL^ °}^= 3^ 1 

50 ug ^5L$\ UreB^^l 



<4s> o]^-, # 7 ) ^aHU- ^ ^- 4^ 

5.^3} XJ-.^w.o. ^1-^1^1- ^^^l 

Sf-tb 3-4 3Wi-;§H #£tb ^^l^^l^l^i =r *12HH ^ ^ ^ 

pfl-f -fr-fr* tf^Sl 
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l^T 1 * 1] 

(a) ^#5.^ *3*Hs #31; 

(b) #7] - s^wm*! 6 )!*! yfl^Kr #31; 

(hgXobacteriwM ^^L* #31: 

€ -fr^-i- h^sks- #31; 

l^T* 2] 
I^T 1 * 3] 

*lll1Ml SU^*!, sj-^rtifl^wfl^l^ 5-10% Tr^S^(sucrose) , 0.5-3 mM Ca(N0 3 ) 2 , 50- 
300 uM ^(boric acid), 0.001-5 mM KN0 3 , 0.1-10 mM KH 2 P0 4 ^SLS. ^ 
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4] 

(d)^l^ oV-HS^e^-i: ol^-tb S.<a^r 

H.^im(particle bombardment), ^l^^^rC vacuum infiltration), U ^M.S.sJM'S 

(electroporation)^H ^^^r *r*r *B2^ 

5] 

*lUlH &<H*1. S^-fr^rfe "Isl^Mj-Bl tf-Q^ (Helicobacter pylori) -tcAQ UreB 
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2] 

pBI121 



(RB 



NOsV 



*Sff) J NPTII(kmQ >|W 



CaMV35S 



GUS 



Xbal 



Sad 



acl 



UreB 1.7 kb 



PCR product 



T 

* Xbal Sacl 

pTUreB I Amp r K^1^rYlacZ| < UreB 1.7 ffi 



PBI121 



Xbal/Sacl 



> pBI121 AGUS 



Xbal/Sacl 
UreB Fragment 



pBIUreB <^ fj^^^ 



Pro 



UreB 



Xbal 



~7~Z | Nos 
Sacl 



PBI121 ejS^I^*} ^ pBIUreB^^^sl « S^S* 
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[£ 3] 



1 2 3 4 5 




1 .7 kb 



PGRQfl 3 th JL^I^g^^ 

3. oJ-zi^eWiam A138 
5. pBIUreB ^^^^r 
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C,D: B°] #t(|iw 
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1.7 kb 



pBIUreB ^3#M*fl*I3 meB mRNA^J #S 
2.UreB lift 

4. byn^MVfliai^ ^SiM3!£: A136 ^th^- 

5. pBI121^^^& ^thM" 

6. pBIUreB^ ^% 
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[H 6] 



UreB 




2,ofOS:OT21^ ^W*1?0^ A136 

fi. pBIUreB^MS" ^thSj^(^3 W q*l?h 
7,pBIUreB^33# WM^flSW 3^) 



<110> PARK, Hee Sung <120> Method for producing recombinant protein using 
pollen <160> 3 <170> Kopatentln 1.71 <210> 1 <211> 24 <212> DNA 
<213> Artificial Sequence <220> <223> oligonucleotide for araflication of 
urease B gene <400> 1 atcctagaat gaaaaagatt agca 

24 <210> 2 <211> 24 <212> DNA <213> Artificial Sequence <220> <223> 
oliconucleotide for amplication of urease B gene <400> 2 gagctcctag aaaatgctaa 



agag 



24 <210> 



3 <211> 



1710 
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<212> DNA <213> Helicobacter pylori <400> 
agaatatgtt tctatgtatg gccctactac aggcgataaa 
cttgatcgct gaagtagaac atgactacac catttatggc 
tggtaaaacc ctaagagaag gcatgagcca atctaacaac 
tctaatcatc actaacgctt taatcgtgga ttacaccggt 
tattaaagat ggcaaaatcg ctggcattgg taaaggcggt 
cgttaaaaac aatcttagcg tgggtcctgc tactgaagcc 
cgtaactgct ggtggtattg acacacacat ccacttcatc 
agcttttgca agcggtgtaa caacgatgat tggtggcgga 
taacgcaacc actatcactc caggtagaag aaatttaaaa 
agaatattct atgaacttaa gtttcttagc taaaggtaac 
agccgatcaa attgaagccg gtgcgattgg ctttaaaatc 
tccttctgca atcaatcatg cgttagatgt tgcggacaaa 
ccacacagac actttgaatg aagccggttg tgtagaagac 
acgcactatg cacactttcc acactgaagg cgctggtggc 
taaagtagct ggtgaacaca acattctgcc cgcttccact 
tgtgaataca gaagcagaac acatggacat gcttatggtg 
cattaaagaa gatgttcagt tcgctgattc aaggatccgc 
agacactttg catgacatgg ggattttctc aatcaccagt 
tcgtgtgggt gaagttatca ccagaacttg gcaaacagct 
tggccgcttg aaagaagaaa aaggcgataa cgacaacttc 

23-22 
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3 atgaaaaaga ttagcagaaa 
60 gtgagattgg gcgatacaga 
120 gaagagctta aattcggcgg 
180 cctagcaaag aagaactgga 
240 atttataaag cggatattgg 
300 aacaaagaca tgcaagatgg 
360 ttagccggtg aaggtttgat 
420 tccccccaac aaatccctac 
480 actggccctg ctgatggcac 
540 tggatgctca gagcggcaga 
600 gcttctaacg atgcaagctt 
660 cacgaagact ggggcaccac 
720 tacgatgtgc aagtcgctat 
780 actatggcag ccattgccgg 
840 ggacacgctc ctgatattat 
900 aaccccacta tccctttcac 
960 tgccaccact tggataaaag 
1020 cctcaaacta ttgcggctga 
1080 tctgactctc aagctatggg 
1140 gacaaaaaca aaaaagaatt 
1200 aggatcaaac gctacttgtc 



^^^.020010071712 

taaatacacc attaacccag cgatcgctca tgggattagc 
agtgggcaaa gtggctgact tggtgttgtg gagtcccgca 
catgatcatc aaaggcggat tcattgcatt gagtcaaatg 
ccctacccca caaccggttt attatagaga aatgttcgct 
cgatgcaaac atcacttttg tgtctcaagc ggcttatgac 
agggcttgaa aggcaagtgt tgccggtaaa aaattgcaga 
gcaattcaac gacactaccg ctcacattga agtcaatcct 
ggatggcaaa gaagtaactt ctaaaccagc caataaagtg 
cattttctag 
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1260 gagtatgtag gttctgtaga 
1320 ttctttggcg tgaaacccaa 
1380 ggtgatgcga acgcttctat 
1440 catcatggta aagctaaata 
1500 aaaggcatta aagaagaatt 
1560 aacatcacta aaaaagacat 
1620 gaaacttacc atgtgttcgt 
1680 agcttggcac aactctttag 
1710 
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